SEC.1077 

WHAT IS CLAIMED IS: 

1 . A high density plasma oxide film deposition apparatus comprising: 

a chuck having an upper surface onto which a semiconductor substrate is to 

be loaded, and an outer peripheral side wall; 

an upper electrode confronting and spaced from the upper surface of said 

chuck; and 

a guide ring extending around said chuck, said guide ring comprising a first 
annular portion having an inner peripheral side wall surrounding the outer 
peripheral side wall of said chuck, a second annular portion extending upwardly 
from an outer peripheral region of said first annular portion and having an inner 
peripheral side wall disposed radially outwardly of the inner peripheral side wall of 
said first annular portion, and at least three protrusions extending from the inner 
peripheral side wall of said second annular portion toward the inner peripheral side 
wall of said first annular portion, said protrusions being spaced from one another in 
the circumferential direction of said second annular portion, and said protrusions 
having terminal ends remote from the inner peripheral side wall of said second 
annular portion and situated radially outwardly of the inner peripheral side wall of 
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said first annular portion, said terminal ends lying along a circle whose diameter is 
greater than the inner diameter of said first annular portion. 

2. The high density plasma oxide film deposition apparatus of claim 1, 
wherein said chuck is an electrostatic chuck. 

3. The high density plasma oxide film deposition apparatus of claim 2, 
wherein the apparatus further comprises a first power source connected to said 
upper electrode, and a second power source connected to said electrostatic chuck. 

4. The high density plasma oxide film deposition apparatus of claim 3, 
wherein said first power source has a bias and a radio frequency within ranges of 
2000 ~ 3000 Watts and 1.8 - 2.2 MHz, respectively, and said second power source 
has a bias and a radio frequency within ranges of 2000 ~ 3000 Watts and 13.37 ~ 
13.64 MHz, respectively. 

5. The high density plasma oxide film deposition apparatus of claim 3, 



39 



SEC. 1077 

wherein said first power source has a bias and a radio frequency within ranges of 
2000 ~ 3000 Watts and 13.37 ~ 13.64 MHz, respectively, and said second power 
source has a bias and a radio frequency within ranges of 2000 ~ 3000 Watts and 
1.8 ~ 2.2 MHz, respectively. 

6. The high density plasma oxide film deposition apparatus of claim 1, 
wherein the apparatus further comprises a chamber within which the chuck, the 
upper electrode and the guide ring are disposed. 

7. The high density plasma oxide film deposition apparatus of claim 1, 
wherein the first and the second annular portions of said guide ring are concentric. 

8. The high density plasma oxide film deposition apparatus of claim 7, 
wherein said protrusions are spaced equidistantly from each other in the 
circumferential direction of said second annular portion. 

9. A high density plasma oxide film deposition apparatus comprising: 
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a chuck having an upper surface onto which a semiconductor substrate is to 
be loaded, and an outer peripheral side wall; 

an upper electrode confronting and spaced from the upper surface of said 
chuck; and 

a guide ring extending around said chuck, said guide ring comprising a first 
annular portion having an inner peripheral side wall surrounding the outer 
peripheral side wall of said chuck, a second annular portion extending upwardly 
from an outer peripheral region of said first annular portion and having an inner 
peripheral side wall disposed radially outwardly of the inner peripheral side wall of 
said first annular portion, and a third annular portion protruding upwardly from an 
upper surface of said second annular portion, said third annular portion having an 
inclined inner peripheral side wall extending contiguously from the inner peripheral 
side wall of said second annular portion such that the inside diameter of said third 
annular portion at the top of said inclined wall is greater than the inside diameter of 
the third annular portion at the bottom of said inclined wall, and said third annular 
portion having openings therethrough and through which respective parts of an 
upper surface of the second annular portion are exposed. 
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10. The high density plasma oxide film deposition apparatus of claim 9, 
wherein said chuck is an electrostatic chuck. 

11. The high density plasma oxide film deposition apparatus of claim 9, 
wherein the apparatus further comprises a first power source connected to said 
upper electrode, and a second power source connected to said electrostatic chuck. 

12. The high density plasma oxide film deposition apparatus of claim 1 1, 
wherein said first power source has a bias and a radio frequency within ranges of 
2000 ~ 3000 Watts and 1.8 ~ 2.2 MHz, respectively, and said second power source 
has a bias and a radio frequency within ranges of 2000 ~ 3000 Watts and 13.37 ~ 
13.64 MHz, respectively. 

13. The high density plasma oxide film deposition apparatus of claim 1 1, 
wherein said first power source has a bias and a radio frequency within ranges of 
2000 ~ 3000 Watts and 13.37 ~ 13.64 MHz, respectively, and said second power 
source has a bias and a radio frequency within ranges of 2000 ~ 3000 Watts and 
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1.8 ~ 2.2 MHz, respectively. 

14. The high density plasma oxide film deposition apparatus of claim 9, 
wherein the apparatus further comprises a chamber within which the chuck, the 
upper electrode and the guide ring are disposed. 

15. A method of manufacturing a semiconductor device, including the use of 
a high density plasma oxide film deposition apparatus having a process chamber, a 
chuck disposed in the process chamber, an upper electrode disposed in the 
process chamber as spaced from an upper surface of the chuck, and a guide ring 
surrounding the chuck in the process chamber, said method comprising: 

processing a semiconductor substrate having a beveled part at an outer 
peripheral edge thereof, said processing comprising forming a nitride film on the 
substrate as a liner; 

injecting process gases, including oxygen, into the chamber; and 
while the processed semiconductor substrate is disposed on the chuck and 
the process gases are in the chamber 
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applying a first power having a bias and a radio frequency within ranges of 
2000 ~ 3000 Watts and 13.37 ~~ 13.64 MHz, respectively, to the upper electrode to 
convert the process gases injected into the process chamber into plasma, and 

applying a second power having a bias and a radio frequency within ranges 
of 2000 - 3000 Watts and 1.8 ~ 2.2 MHz, respectively, to a lower electrode situated 
beneath the semiconductor substrate to attract ions of the plasma onto the 
semiconductor substrate. 

16. The method of claim 15, wherein said processing the semiconductor 
substrate comprises sequentially forming a pad oxide film and an active nitride film 
on the semiconductor substrate such that the active nitride film divides an active 
region from an inactive region of the substrate, sequentially etching the pad oxide 
film and the semiconductor substrate in the inactive region using the active nitride 
film as a mask to thereby form a trench in the substrate, forming an insulating film 
on the active nitride film and in the trench, removing the active nitride film from the 
beveled part of the semiconductor substrate and from the lower surface of the 
semiconductor substrate using the insulating film as a mask, and wherein the 
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nitride film serving as a liner for the semiconductor substrate is formed on the 
insulating film. 

17. A method of manufacturing a semiconductor device, including the use of 
a high density plasma oxide film deposition apparatus having a process chamber, a 
chuck disposed in the process chamber, an upper electrode disposed in the 
process chamber as spaced from an upper surface of the chuck, and a guide ring 
surrounding the chuck in the process chamber, said method comprising: 

processing a semiconductor substrate having a beveled part at an outer 
peripheral edge thereof, said processing comprising 

(a) sequentially forming a pad oxide film and an active nitride film on the 
semiconductor substrate such that the active n itride film divides a n active region 
from an inactive region of the substrate, 

(b) sequentially etching the pad oxide film and the semiconductor substrate 
in the inactive region using the active nitride film as a mask to thereby form a trench 
in the substrate, 

(c) forming an insulating film on the active nitride film and in the trench, 
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(d) removing the active nitride film from the beveled part of the 
semiconductor substrate and from the lower surface of the semiconductor substrate 
using the insulating film as a mask, and 

(e) forming a nitride film serving as a liner for the semiconductor substrate 
on the insulating film to a thickness of 25 ~ 40 A; 

injecting process gases, including oxygen, into the chamber; and 

while the processed semiconductor substrate is disposed on the chuck and 
the process gases are in the chamber 

applying a first power to the upper electrode to convert the process gases 
injected into the process chamber into plasma, and 

applying a second power to a lower electrode situated beneath the 
semiconductor substrate to attract ions of the plasma onto the semiconductor 
substrate. 

18. The method of claim 17, wherein the first power has a bias and a radio 
frequency within ranges of 2000 ~ 3000 Watts and 1 .8 ~ 2.2 MHz, respectively, and 
the second power has a bias and a radio frequency within ranges of 2000 ~ 3000 
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Watts and 13.37 ~ 13.64 MHz, respectively. 

19. The method of claim 17, wherein the first power has a bias and a radio 
frequency within ranges of 2000 ~ 3000 Watts and 13.37 ~ 13.64 MHz, respectively, 
and the second power has a bias and the radio frequency within ranges of 2000 ~ 
3000 Watts and 1 .8 ~ 2.2 MHz, respectively. 
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